The signals of C-1, C-2 and C-3 of the glucose moiety showed acylation shifts (-2.5 (C-1), (C-2) and-1.4 (C-3)], as in the case of II, indicating that the acetoxyl group is linked to (4-0-p-coumary1)-2-0-acetyl-fl-D-glucopyranoside (VIII). Many phenylethanoid glycosides such as forsythoside A,'°) leucosceptoside A,7 isomartynosidell) and so on, having a rhamnose moiety as the terminal sugar, have been reported. In these cases, the rhamnose moiety is not acetylated. Tubulosides C (VII) and D (VIII) contain an acetylated rhamnose moiety and are the first naturally occurring compounds having a triacetylrhamnose moiety to be reported.
Experimental
Melting points were determined on a Mitamura micro-melting point apparatus and are uncorrected. Optical rotations were measured with a JASCO DIP-140 digital polarimeter. IR spectra were recorded with Hitachi 270-30 infrared spectrophotometer and UV spectra with a Hitachi 200-20 spectrometer. ' H-NMR and "C-N MR spectra were recorded with a JEOL FX-90Q machine (89.55 and 22.5 MHz, respectively). Chemical shifts are given on the 6 (ppm) scale with tetramethylsilane (TMS) as an internal standard (s, singlet; d, doublet; t, triplet; br, broad). Gasliquid chromatography (GC) was run on a Shimadzu GC-4CM apparatus with a flame ionization detector. HPLC was performed on a Hitachi 655A-11 machine. Silica gel (Wako gel C-300, Wako Pure Chemical) was used for column chromatography. Kieselgel 60 F254 (Merck) precoated plates were used for TLC and detection was carried out by spraying 10% H2SO4 followed by heating. Table I .
Acetylation of II and VII Treatment of II or VII (30 mg) with Ac20 (1 ml) and pyridine (1 ml) at room temperature overnight followed by the usual work-up afforded a crude acetate, which was purified by chromatography on silica gel with benzene-acetone Acetylation of VI Compound VI (40 mg) was acetylated in the same manner as described for II and the reaction product was purified by chromatography on silica gel with benzene-acetone (9 : 1) to give the octaacetate (VIa) (30 mg) as an amorphous powder. IR v cm': 1742, 1630, 1498. 1H-NMR (CDC13) 6: 1.14 (3H, d, J = 6 Hz, CH3 of rhamnose), 1.95, 2.03, 2.05, 2.09, 2.13 (3H each, s, OAc), 2.27, 2.31 (6H each, s, Ar-OAc x 2), 2.87 (2H, t, J=7 Hz, Ar-CH2-), 6 .42 (1H, d, J=16 Hz, Ar-CH = CH-), 6.9-7.5 (6H, aromatic H), 7.64 (1H, d, J= 16 Hz, Ar-CH = CH-). VIa was found to be identical with the nonaacetate of acteoside isomer (IV) by direct comparison (TLC, IR and 11-1-NMR).
Acetylation of VIII Compound VIII (35 mg) was acetylated in the same manner as described for II to give the heptaacetate (VIIIa) (30 mg) as an amorphous powder. IR v cm': 1760, 1638, 1604, 1510. 1H-NMR (CDC13) 6: 1.03 (3H; d, J= 6 Hz, CH3 of rhamnose), 1.87, 1.94, 1.96, 1.99, 2.10 (3H each, s, OAc), 2.02 (9H, s, OAc x 3), 2.27, 2.30, 2.32 (3H each, s, Ar-OAc), 2.88 (2H, t, J=7 Hz, Ar-CH2-), 6 .36 (1H, d, J=16 Hz, Ar-CH =CH-), 7.0-7.2
